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2016 Arizona Drought Preparedness Annual Report 

1. Introduction   

Arizona has been in a state of long -term drought for approximately 22  years. Although Arizonaõs long-
term drought status has improved over the last two years, most of the state is still experiencing 
abnormally dry conditions. Reservoirs for t he Salt and Verde Watersheds continue t o hover around 50% 
of capacity  and the additional groundwater pumped during the d rought has not been recharged. 
Additionally , moisture deficit is not currently increasing, but it has not recovered from the drought, so 
long-term conditi ons are still poor.  Due to such conditions, every county , besides Coconino, had a United 
States Department of Agriculture disaster designation due to the impacts of drought this water year.  
The enhanced chances for above normal winter precipitation due to El Niño did not materialize for 
Arizona this water year , though the Upper Colorado River Basin did reasonably well this winter compared 
to the previous three winters. Arizonaõs drought preparedness plan activities continue to provide a 
framework to monitor  drought, improve understanding of drought impacts, and determine mechanisms 
for limiting future vulnerability.  

2. Drought Status Summary  

A. Winter Precipitation: October 2015 ð April 2016  

The winter of 20 14-15 (Fig. 1 ) was extremely dry on both the Upper Colorado River Basin (Upper Basin) 
and the Salt and Verde Watersheds. The Colorado Plateau and southeast basins were the wettest areas 
of Arizona with nearly normal precipitation. By comparison, the winter of 20 15-16 was significantly 
wetter on the Upper Basin and much drier across most of Arizona (Fig. 2 ). Only the northern part of the 
Colorado Plateau experienced near to above average precipitation in Arizona . The wet conditions on the 
Upper Basin were welcome as three of the previous four years have been drier than normal. The El Niño 
that was forecast ed failed to produce the expected precipitation across the southwest, but fortunately 
the wet conditions on the Upper Basin provided much needed inf low to Lakes Powell and Mead. However, 
due to extensive drought conditions , Lake Meadõs elevation levels remain near the first shortage trigger 
level and there is no indication that the 2016 -17 winter will be wetter than normal e ither on the Upper 
Basin or the Salt and Verde Watersheds.   

 

 

 

Figure 1. Precipitation Oct. 2014 ð Apr. 2015.   Figure 2. Precipitation Oct. 2015 ð Apr. 2016.  
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Snow accumulation during the winter season (Fig. 3 ) was well below normal across the state.  Heavy 
storms in early January and February brought the snowpack up temporarily.  However, very little snow 
accumulated for the remain der of the season and the state wide snowpack ended up well below the 30 -
year median.  

 

 

 

B. Monsoon Precipitation : June ð September 2016  

Rainfall  during the 2016 monsoon (Fig. 5 ) was much more consistent than the 2015 monsoon rainfall ( Fig. 
4). Both summers had moisture from eastern Pacific hurricanes drawn into the monsoon circulation. 
Rainfall in 2015 was more localized with very dry areas adjacent to very wet areas.  

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4 . Monsoon 2015 % of Normal Rainfall  Figure 5 . Monsoon 2016 % of Normal Rainfall  

Figure 3.  2016 Snowpack Summary According to Data Collected from the USDA 

Natural Resource s Conservation Service.  
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Rainfall in  2016 was much heavier in the northwestern and southeastern counties,  as much as 200-250% 
of normal.  Much of the rangeland in the state re mained green through the summer  throughout the 
Mogollon Rim, the north central Color ado Plateau, and the southeast.  Yuma County missed out on most 
of the activity this year, and central Arizona was also bypassed by most of the storm systems.   

C. Cumulative Precipitati on and Streamflow Summary 

­ Precipitation  

Cumulative precipitation for water y ear 2016 ended up at below normal levels throughout the 
mountainous areas of Arizona, ranging from 82 % to 94% of average in the major river basins.  A well 
below normal winter was followed by a near normal monsoon which resulted in the below average 
conditions for the entire water year ( Table 1 ).  

Table 1. Water Year 2016 Mountain Precipitation (as of September 30, 2016)  

Major Basin Percent of 30-year Average Precipitation  

Salt River Basin 85% 

Verde River Basin 94% 

San Francisco-Upper Gila River Basin 82% 

Little Colorado River Basin 90% 

 

­ Streamflo w 

Overall drought status , as indicated by streamflow data , shows an increase in drought severity 
throughout Arizona from 2015 to 2016  (Fig. 6 ). On the other hand, most basins are still showing no 
drought to abnormally dry conditions , similar ly to 2015 (18 in these two categories in 2015 and 16 in 
2016). Basins that increased drought status did so by one to three drought categories; those that 
decreased did so by one or two categories. Out of the 25 basins; eight remained at the same level, six 
decreased, and 11 increased in drought severity. The first and second quarter had the basins with the 
least amount of drought. This condition continued to deteriorate during the spring as little snow pack 
resulted in below average runoff. In April through June basins gradually increased in the severity of 
drought. With the arrival of Monsoon precipitation , and continuing through the end of the water year , 
drought conditions continued to decrease.  

 

 

 

 

 

 

 

 

 

 

2015 2016 

Figure 6. As determined by USGS stream gages, overall drought condition from 
2015 to 2016 improved from Moderate Drought to Abnormally Dry.  

 

Level Description Percentile Color

No Drought >30

D0 Abnormally Dry 21-30

D1 Moderate 11-20

D2 Severe 6-10

D3 Extreme 3-5

D4 Exceptional 0-2

Discontinued
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Figure 8. Continuous groundwater levels for drought index well 
in the San Pedro River Watershed, plotted with short -term  
drought status, and historical daily median depth -to -water.  

D. Drought Index Wells 

Two ADWR groundwater index wells located in  southeastern Arizona 
serve as qualitative supplements to existing drought indicators  (Fig. 
7).  Both wells have been identified as meeting criteria for USGS 
Climate Response Network observation wells (c riteria can be found at  
http://groundwaterwatch.usgs.gov/Net/OGWNetwork.a sp?ncd=crn). 
Continuous groundwater levels for ea ch well are plotted in fi gures 8ð
11, with colored overlays corresponding to historical short - or long-
term drought categories (of the watershed if before March 2010, or 
at the location of groundwater level measurement if after March 
2010). The solid blue lines represent historical daily median depth -
to-water (DTW) below land surface durin g the periods of record 
shown. DTW measurements are recorded near -continuously (four  
times per day) via a pressure transdu cer and verified with less  
frequent manual measurements (four  times per year).  
 
 

 
 

­ San Pedro River Watershed Groundwater Index Well  

Figures 8 and 9  show continuous water level data for ADWR Index Well D-15-20 09AAB2 beginning June 
7, 2009 with an ini tial DTW reading of 32.21 feet. The maximum DTW reading of 33.89 feet was recorded 
on July 4, 2014, and the minimum DTW reading of 26.1 feet was recorded on September 20, 2014. Water 
levels at this well are characterized by a relatively large increase in water level (decrease in DTW) around 
July followed by a shar p decrease in water level through October, then a gradual increase in water level 
from November through February, followed by a steady decreas e in water level through June. This 
seasonal pattern persists through the entire record. The magnitude of the July  or summer water level 
rise is dependent on precipitation events. Precipitation events in the summer of 2014 appear to have 
had a mitigating effect on the overall downward -trending water levels at this well (note deviation from 
historical median from summe r of 2011 to summer of 2014, and return to historical median from the 
summer of 2015 onward). Generally, a drop in DTW is  followed by increased severity of drought status 
(especially for long -term drought status).  Long-term, high -resolution records of DTW may prove to be 
useful qualitative drought -status indicators throughout the state.  

  

Figure 9. Continuous groundwater levels for drought index well 
in the San Pedro River Watershed, plotted with long-term  
drought status, and historical daily median depth -to -water.  
 

Figure 7. Arizona drought watersheds (WS).  
Well # D-15-20 09AAB2 is located near the center of the San Pedro River WS. 

Well # D-21-28 21BCB is located near the center of th e White Water Draw WS.  

 

http://groundwaterwatch.usgs.gov/Net/OGWNetwork.asp?ncd=crn






http://www.azwater.gov/AzDWR/Arizona_Water_Initiative/index.htm






http://cals.arizona.edu/climate/misc/spi/spicont_Arizona.png
http://cals.arizona.edu/climate/misc/spi/spicontour.png






http://www.azwater.gov/azdwr/statewideplanning/drought/documents/Droughtemergencydeclaration1999revised.pdf
http://www.azwater.gov/azdwr/statewideplanning/drought/documents/Droughtemergencydeclaration1999revised.pdf
http://www.azwater.gov/azdwr/statewideplanning/drought/documents/ExecutiveOrder2007-10.pdf




http://www.azwater.gov/AzDWR/StateWidePlanning/CRM/coloradorivershortage.htm
http://www.azwater.gov/AzDWR/StatewidePlanning/CRM/documents/WorkgroupFinalReportFinal.pdf
file://///fileshare/SHARED/Statewide%20Planning/Community%20Water%20Planning_%20Drought/Drought%20Planning/ADPP%20Annual%20Report/2013%20ADPP%20Annual%20Report/Restore/(http:/www.azwater.gov/azdwr/StatewidePlanning/Drought/default.htm)


http://droughtview.arizona.edu/


http://www.azwater.gov/AzDWR/StatewidePlanning/drought/ICG.htm
file:///C:/Users/rgreenhouse/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/STBU1H7D/arizonawaterawareness.com


http://www.azwater.gov/AzDWR/StateWidePlanning/CRM/coloradorivershortage.htm
http://www.azwater.gov/AzDWR/ADWR_News/
http://www.arizonawaterfacts.com/
http://www.waterawarenessmonth.com/










http://webcms.pima.gov/cms/one.aspx?portalId=169&pageId=70243
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